Background: Having strategic thinking is necessary in order to anticipate future changes and make strategic decisions. This study was carried out to assess the strategic thinking level in managers and personnel of Ahvaz Jundishapour University of Medical Science (AJUMS) -a public university in Iran. Methods: It was a cross-sectional and analytical study and all managers (50) as well as a sample of personnel (200) from AJUMS participated in it. A researcher-made questionnaire was used in order to measure four dimensions of strategic thinking, including system thinking, futurism, conceptual thinking, and intelligent opportunism along with demographic and organizational characteristics of respondents. Statistical analysis was done by Freedman ranking test, one-way ANOVA, and Independent-samples t-test in SPSS software version 16. Results: Strategic thinking in managers (5.62±0.51) and personnel (5.22±0.4), was evaluated at a somewhat high level. The maximum score among strategic thinking dimensions in managers (5.62±0.42) and personnel (5.52±0.43) was related to conceptual thinking that was in "good" level. A significant relationship was seen between intelligent opportunism dimension with job location in managers and education degree in personnel (p≤0.005). Also, there was a significant relationship between future dimension in managers and personnel with education degrees (p≤0.005). There was a significant difference between managers and employees in future dimension (p=0.018). Conclusion: It seems that the participants have acceptable strategic thinking levels, although there is still room for improvement. Therefore, considering the factors such as educational development of managers and personnel can be very useful in this regard.
emerge from strategic thinking (5) . Leaders who are able to think and act strategically will be able to create more supportive organizational environments and achieve more valuable organizational outcomes (6) . According to Mintzberg, who is known as one of the foremost advocates of strategic thinking, strategic thinking is a particular way of thinking and a synthesizing process that uses creativity to produce "an integrated perspective of enterprise". He says that the planner should provide the formal analysis or hard data that strategic thinking requires, as long as they do it to expand the consideration of issues rather than discover the one right answer (7) . Prahalad and Hamel refer to "strategic architecture" instead of strategic thinking and they emphasize on the elements of strategy-making including creativity, exploration, and understanding discontinuities (8) . Hamel suggests five preconditions for the emergence of strategy: new voices, new conversations, new passions, new perspectives and new experiments (9) . Raimond divides strategic thinking into two modes: "strategy as an intelligent machine" and "strategy as creative imagination". He introduced two foresights; predictive and creative approaches. The former is for recognizing the key forces which will shape the future and related outcomes. The latter involves key people in creating a vision of the future that, ideally, they will have, as well as the planning tools to make it happen (10) . Strategic thinking includes both thinking and acting within a certain set of assumptions. Potential action alternatives as well as existing challenging assumptions and action alternatives will potentially lead to new and more appropriate ones (11) . One model for strategic thinking was developed by Liedtka and is hypothesis-driven, intent-focused, intelligently opportunistic, and incorporates a systems perspective (12) . Goldman believes that strategic thinking is (1) conceptual, in that the content is at an abstract level; (2) systems oriented, in that the thinking involves the whole organization and its rela¬tionship with the external environment; (3) directional, in that the concepts relate to an aimed-for future state; and (4) opportunistic, in that the environment and competitive characteristics provide a basis for the desired direction (13) . Also, some researchers such as Bonn, Heracleous, Pisapia, Senge, and Scharmer, agree that three key components of strategic thinking are systems thinking, creativity and vision. Systematic thinking clarifies patterns and supports the effective changes, then it increases the creativity and, ultimately, the vision component provides a direction in decision making (14) . In Iran, medical science universities have started to adapt strategic management and planning in recent years (15) . Similar to other universities, Ahvaz Jundishapur University of Medical Sciences (AJUMS) has started to develop its strategic planning and related action plans for the next 5 years. Developing and implementing a successful strategic program in this university requires the personnel as well as the managers to be strategic thinkers. Moreover, strategic planning should occur after the strategic thinking and they are co-related processes that should support and complete each other (7, 16) . Considering that AJUMS is almost at the initial steps of its strategic management, there is no published evidence regarding the different aspects of its strategic management. This study was prospected to determine the level of strategic thinking among the managers and personnel of AJUMS who were engaged in the strategic planning processes. In the present study, strategic thinking refers to four dimensions of systematic thinking, conceptual thinking, futurism, and intelligent opportunism. System thinking relates to an essential skill that leads to a deep understanding of dynamic relationship between components of problems (17) . It contributes to goal-seeking and problem solving in organizational context (18) . By determining the links and interrelationships of the whole system, patterns and themes will emerge which offer insights and new definition to the problems (19) . Conceptual thinkers in organizations engage in creative discovery of hidden, but potentially viable, relations among concepts, thus, testing and extending such patterns of associations that otherwise may not be obvious or easily identified (20) . Thinking about the future infers embracing change and being creative and flexible in decision making (21) . Futurism includes understanding the future and being ready to make decisions for the future. It begins with identification of future options and identifies probability and utility of the options by evaluating them, and using available resources in the best way possible in line with the values (22) . Furthermore, intelligent opportunism is related to the idea of openness to new experience that results in allowing people to take advantage of alternative strategies in order to respond to a rapidly changing business environment (11) . The purpose of our study was to measure the strategic thinking in managers and personnel of AJUMS based on all 4 of these dimensions. Also, we determined the association between some demographic and organizational factors and strategic thinking dimensions.
Material and Methods
A cross sectional and analytical study was conducted in 2015 to determine the level of strategic thinking among personnel and managers in AJUMS as well as its related demographic and organizational factors. AJUMS, which is located in Khuzestan, a province in the southwest of Iran, is one of the 44 universities of medical sciences which are public and under the supervision of the Iranian Ministry of Health and Medical Education (MOHME). The university is responsible for provision of health care services and educating health and medical professionals at subnational level. The macro policies associated with recourse allocation, health services provision and professional education have been developed by MOHME, and the micro decision making has also been obligated to the universities. AJUMS educate students in health and medical fields, and at the same time, delivers health care services through its hospitals and health centers. It has a number of schools including health, nursing and midwifery, medicine, pharmacy, traditional medicine, dentistry, rehabilitation, and allied medical science, and students are graduated in bachelor, master and Ph.D. degrees from them. The AJUMS has a central headquarters which includes seven departments. These include treatment, drug and food, recourses development, education, research, health, culture and student departments. These departments are responsible for management and implementation of major policies which have been announced by MOHME and for developing the micro health policies at the provincial level. These departments were chosen as a research setting for the current study. Study population was all personnel and managers of AJUMS. We measured the strategic thinking of all the top, middle, and executive managers of AJUMS (n=50). Also, study sample for determining the personnel strategic thinking was an estimated 200 based on Cochran formula (N=900, z=1.96, p =0.65, q=0.35, d=0.05). Stratified random sampling was applied for choosing the participants; in a way that we assigned a code to each personnel and then they were randomly selected based on the numbers of personnel in each department. Some studies, models, and theories (3, (11) (12) (13) 21) were used in order to develop a questionnaire for evaluating strategic thinking. The questionnaire includes five sections: 1) demographic and organizational characteristics of respondents, 2) twelve questions for system thinking evaluation, 3) sixteen questions to estimate conceptual thinking, 4) fifteen questions for futurism evaluation, and 5) sixteen questions to estimate the intelligent opportunism dimension. Figure 1 represents the dimensions of strategic thinking and some questions that were developed for measuring these dimensions. The questions were designed based on seven-option Likert scale. The measure to specify the strategic thinking level was defined based on the mean scores of questions for each dimension (1-1.87: very low strategic thinking level, 1.88-2.75: low level, 2.76-3.62: somewhat low level, 3.63-4.50: moderate level, 4.51-5.37: somewhat high level, 5.38-6.25: high level, 6.26-7: very high level). We assessed construct validity of questionnaire using a panel of experts. Also, Cronbach's alpha was measured 0.84, 0.90, 0.87 and 0.80 for 12 system thinking, 16 conceptual thinking, 15 futurism evaluation, and 16 intelligent opportunism items, respectively. Data was analyzed by SPSS 16. Furthermore, p<0.05 was considered significant. Normality of data was determined using Kolmogorov Smirnov statistics. Friedman Test was also used for grading the four dimensions of strategic thinking. One-way ANOVA, Games Howell, and Tukey were applied to compare means of strategic thinking level based on demographic and organizational characteristics variables. Moreover, the statistical difference between managers and personnel in terms of their strategic thinking level was determined by independent t-test. Table 1. Table 2 shows the level of strategic thinking dimensions for both managers and personnel. The strategic thinking level in managers (5.36±0.46) and personnel (5.22±0.40) were assessed in a somewhat high level. Results of the Friedman Test which was used for testing the differences between means of four strategic thinking dimensions are shown in Table 3 . There is statistically a meaningful difference between scores of strategic thinking dimensions in managers (p<0.001). Therefore, conceptual thinking had the highest mean, and then the intelligent opportunism, futurism, and systematic thinking received the next highest mean, respectively. Also among personnel, there can be seen statistically, a meaningful difference between scores of strategic thinking dimensions (p<0.001); conceptual thinking had the highest mean and then systematic thinking, intelligent opportunism, and futurism came after that, respectively (Table 2 ). Normality in data was consistent with Kolmogorov Smirnov statistics (p=0.750).
Results of statistical hypothesis testing for determining mean of strategic thinking level based on demographic and organizational characteristics variables, showed managers who work at drug and food departments are higher in intelligent opportunism level (p=0.04); In addition, the futurism level of managers was statistically different between educational levels (p=0.01); the higher the education level of managers, the higher their strategic thinking score (Table 4 ). There was not any statistically significant difference between managers' strategic thinking level based on their demographic characteristics. Results of determining the strategic thinking level differences based on organizational characteristics are showed in Table 5 . Results indicated that intelligent opportunism of personnel was statistically different based on their education level (p=0.001); personnel with higher education level were more intelligent opportunist. Futurism in personnel with a high school diploma was statistically lower than other personnel (p=0.002). Strategic thinking level of personnel was not statistically different based on their work experience, workplace, or type of employment. Moreover, there was not statistically any difference between strategic thinking level with the age, sex, or marital status of personnel. Based on results of Independent-samples t-test which is presented in Table 6 , there was a statistical difference between strategic thinking level of managers and personnel (p=0.05, df=204, t=-1.92). Furthermore, having the statistical difference between managers and personnel determined in each strategic thinking dimension, showed that there was not any statistical difference between managers and personnel in conceptual thinking, system thinking, or intelligent opportunism, with futurism dimension being the exception (p=0.018, df=198, t=-1.63). 
, t=-0.58
Discussion
This study was prospected to measure the strategic thinking level as well as its affecting factors in managers and personnel. The results demonstrated that strategic thinking is at a somewhat high level and there was a meaningful difference between managers and personnel in futurism dimension of strategic thinking. Both managers and personnel should have an acceptable level of strategic thinking and it is not only the senior managers' responsibility (23) . Although, the AJUMS is in its initial experiences in developing strategic management and planning, it seems that the managers and personnel are really prepared to use the strategic thinking skills -futurism, system thinking, conceptual thinking, and intelligent opportunism-that were determined in our study. Having the previous studies done in Iran compared with our study's results, showed that the strategic thinking score in senior managers of a university in Tehran, the capital city of Iran, and some public organizations in another province, Kerman, was high (24, 25) . Our study indicated that conceptual thinking in managers and personnel has the highest level in comparison with the other three dimensions of strategic thinking. Based on results of another study, strategic thinking includes system thinking, reflecting and reframing of accountants during adoption of the new Turkish commercial code.
Results pointed out that system thinking and reflecting are the most frequently used skills (26) . Results of another study that was conducted in an industrial company in Iran, the Zarsim Company, are also inconsistent with our results. According to that study, listening to new voices, welcoming new ideas, and creation of the enthusiasm in the organization were assessed at a good level and making the new intellectual frameworks was at an excellent level (27) . Moreover, results of a study in the treatment department of Tehran University of Medical Science, another public university in Iran, were not similar to our results as they pointed out that new ideas, experiences, and conceptual thinking was at a low level (28) . It appears that in our study the respondents had the ability to identify situations using patterns and integrating the issues and factors together in a conceptual framework, and benefit from the previous experiments. Also, based on the results, it seems that both personnel and managers welcome the new ideas and recognize their value in the problem solving. Creativity, applying regular and integrated ideas to reach goals, and challenging with current processes and instructions to improve them are the other aspects that respondents emphasized on. However, conceptual thinking is expandable and can be improved. Moreover, our findings revealed that after conceptual thinking, dimensions of the intelligent opportunism, futurism and system thinking were respectively assessed at a somewhat high level in the managers. However, in the case of personnel, dimensions of system thinking, intelligent opportunism, and futurism were respectively evaluated at a somewhat high level after the conceptual thinking. In previous research that was done at Tehran University of Medical Sciences, ranking the strategic thinking dimensions was not similar to our ranking scores and system thinking was at a good level, conceptual thinking and futurism were at a somewhat good level, and intelligent opportunism was at a medium level in that study. Additionally, managers at AJUMS were at a better level in terms of intelligent opportunism than Tehran University (24) . Although, the level of systemic thinking, futurism, and intelligent opportunism is at a somewhat high level, the AJUMS needs to pay more attention to enhancing the strategic thinking level in order to be more successful against environmental changes, and to use its strengths and opportunities. We can try to develop system thinking skills using the experiences of other fields such as education system (29) . Some system thinking skills include (30): 1) Shaping problems as patterns 2) Putting responsibility for a behavior on internal actors 3) Understanding the context of relationships 4) Emphasizing on causality and understanding how a behavior is created 5) Seeing causality as an ongoing process with the effect feeding back to influence the causes and the causes affecting each other. The results suggest that there is no statistical difference between the managers' strategic thinking level and their age, sex, marriage status, job experience, and type of employment. As has been found in previous study, there was not any statistical relation between age and strategic thinking (24) . In this study, managers with master degrees were significantly at higher level of futurism compared to the Ph.D. ones. Also, there is a significant relation between intelligent opportunism of managers with their workplace; managers who work in food and drug departments are at a higher level of intelligent opportunism. A statistical relation has been found between intelligent opportunism levels with education level of personnel; personnel with bachelor, master and Ph.D. degrees had higher intelligent opportunism. Kargin and Aktash did not report any significant relationship between the usage of strategic thinking skills with age, work experience, education level, and gender of accountants (26) . It seems that the higher the education level of personnel, the more their ability in recognizing and using the external opportunities, predicting the outcomes of decisions, using others' thoughts and beliefs, and welcoming new processes. It is suggested that universities should try to promote the personnel's academic level through providing enough motivation and opportunity for them, and co-operating with those who want to get their higher academic degrees besides working in the organization. Our results revealed that there exists a significant relationship between academic education of personnel with higher futurism. These results can suggest that having academic education is related to other aspects, which describe futurism, such as explaining the most desirable future and convincing others to move towards that. In contrast with our results, another university-level study indicated no statistical relation between strategic thinking score with education level, but found a statistical relation between work experience with two dimensions of strategic thinking including system thinking and futurism, and managers with higher work experience had lower futurism and system thinking (26) . One important limitation in this study is that we cannot generalize the results to managers and personnel of hospitals and health care centers which are managed by AJUMS because the nature of jobs and organization characteristics in staff and line departments are different.
Conclusions
This study was prospected to assess the strategic thinking level and its associated factors. It was found that conceptual thinking in managers and personnel was at a high level and the system thinking, intelligent opportunism, and futurism were at a somewhat high level. In addition to the work place, education levels of managers and personnel were also associated with strategic thinking levels. Our study provides research evidence for senior managers to identify the aspects of strategic thinking that require improvement and support decisions related to raising the strategic thinking level in personnel and managers. Investigating the solutions to enhance strategic thinking using qualitative studies as well as conducting the experimental studies to determine the effects of educational interventions aimed at enhancing strategic thinking are recommended for future studies.
